Modulation of sulfated proteoglycan synthesis and collagen gene expression by chondrocytes grown in the presence of bFGF alone or combined with IGF1.
Prepubertal rabbit epiphyseal chondrocytes were grown in high density primary culture for 3 d. They were then incubated for 3 additional d in serum-free culture medium to which bFGF (1-50 ng/ml) was added. During the last 24 h incubation period, either IGF1 (1-80 ng/ml) or Insulin (1-5 micrograms/ml) was added to the culture medium. Chondrocyte DNA was significantly augmented with the increasing concentration of bFGF used, thus confirming its mitogenic effect on chondrocytes. On the other hand, bFGF was also shown to modulate the phenotypic expression of the chondrocytes. The 35S-sulfate incorporation into newly synthesized proteoglycans by the cultured cells decreased in a dose-dependent manner with bFGF concentration used. In addition, chondrocyte collagen gene expression was also shown to be modulated by bFGF. Total RNA extracted from the cultured cells was analyzed by dot blot and Northern blot with cDNA probes encoding for alpha 1 II and alpha 1 I procollagen chains. A significant lower level of type II collagen mRNA, the marker of chondrocytic phenotype, was observed when cells were grown in the presence of bFGF while the level of type I mRNA remained unchanged. When IGF1 or a high concentration of insulin was added to the cells during the last 24 h of incubation with bFGF, sulfated proteoglycan synthesis, as well as collagen type II mRNA level, were significantly stimulated when compared with chondrocytes incubated with bFGF alone. In conclusion, in the present experimental conditions, bFGF appears to be a growth promoting agent for chondrocytes in vitro with dedifferentiating action on chondrocyte phenotype. IGF1 or insulin used at a high concentration can prevent the dedifferentiating effect of bFGF without inhibiting its stimulating effect on chondrocyte DNA synthesis.